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57) An apparatus for simulating flames wherein light 2 is directed onto a moveable reflector 12 and then as 
hght of more than one colour onto a diffusing screen 10. A coloured, transparent, diffuse screen 22 may be 
between the light source 2 and diffusing screen 10, preferably between the light and reflector 12. The screen 
may have different coloured regions or be entirely one colour and the reflector may be a further colour The 
screen may be mounted such that all or some light passes through the screen. The screen may have apertures 
or a contoured edge 24 to let white light through to the reflector 12. The screen may be comprised of 2 sheets 

h^ C ln S ?«r t0 S , White K ,igh . t t0 ? ass between - The refle< *°r 12 may comprise loosely hung ribbons moved 
by a fan 18. Coal/logs may be simulated by a contoured sheet 26. There may be an electric heater 

• -m J m . ed f a " a ; ran 9 emen * in which a simulated flame image, produced on a diffuse screen is 

visible through simulated fuel. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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Flame Simulation 

This invention relates to the simulation of the flame effect of a solid fuel fire, and finds 
application, for example, in a flame effect electric heater. It is also envisaged, however, 
that the invention may be used independently of the provision of heating, that is to say, 
as a visual display. 

Arrangements are known for simulating the effect of flames arising from the burning of 
solid fuel, such as coal or logs. Typically these are based either on reflection of light 
from twisting ribbons or from a rotating member e.g. disc or cone, and provide greater 
or lesser realism. Light, usually from an electric bulb, is directed onto the moving 
ribbons, disc or cone, reflected therefrom in various ways as the reflector moves, and is 
then transmitted out through the front of the apparatus through a diffuse screen to the 
observer. The diffuse nature of the screen masks the precise form of the reflective 
member so that the observer is presented with a moving pattern that simulates flames. 
The effect is enhanced by the appropriate use of colour of the components in the light 
path. In a coal or log effect fire, the flickering light may also be directed through an 
arrangement simulating a pile of coals or logs, for example in the form of a 
suitably-contoured sheet of plastics material. 

It is an object of the present invention to provide a method and apparatus in which an 
improved simulated flame effect is produced. 

In accordance with one aspect of the present invention there is provided apparatus for 
simulating the effect of flames, for example from a solid fuel fire, in which a light 
source is auanged to direct light (of a single colour) onto a reflective movable member 
and hence through a diffuse screen, wherein the light falling on the screen is arranged to 
be of at least two colours. 

Preferably, the multi-coloured light effect is produced by means of a further screen that 
is interposed in the light path between the light source and the diffuse screen and that is 
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arranged to affect the colour of the image produced on the diffuse screen by the 
reflection from the movable member. Advantageously, the further or intermediate, 
screen is mounted in the light path between the light source and the movable member. 

5 The dual or multi-coloured light may be produced by selection of appropriate colours 
for the light source, the movable member, and the intermediate screen. 

The intermediate screen is preferably substantially transparent but alternatively it may 
be diffuse. 

10 

Preferably the intermediate screen is made of a plastics material, for example an acrylic, 
or it may be made of glass. 

The intermediate screen may be mounted such that all the light from the light source 
15 that reaches the movable member passes therethrough. In this embodiment, the screen 
may be predominantly of one colour, or be clear, and may have regions of a different 
colour produced for example by tinting or by attachment of coloured patches. 

Alternatively, the intermediate screen may be arranged to interrupt only some of the 
20 light from the light source. Thus, the screen may contain apertures therethrough, may 
have slots cut into an edge thereof, or may have a contoured edge. In this embodiment, 
the screen may be wholly of one colour, and the light source may emit white light, so 
that light falling on the movable member that has passed through the intermediate 
screen will be coloured, whilst light falling thereon that passes through gaps in, or 
25 around, the screen will be white. 

In a preferred embodiment, the light source emits white light, the movable member has 
a reflective surface of a first colour, for example blue, and the intermediate screen 
provides a second colour, for example orange. 

30 

The intermediate screen may comprise a rectilinear sheet, or two or more such sheets 
arranged side-by-side. In the latter arrangement, the sheets may be spaced apart so that 
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the two-colour effect is achieved by, on the one hand, light that passes through the 
sheets and, on the other hand, by light that passes through the gaps therebetween. 

Preferably, the movable member may be an array that comprises one or more reflective 
5 ribbons. The ribbons are advantageously arranged to hang substantially vertically, 
spaced apart transversely of one another, being supported loosely, advantageously at the 
top and bottom, so that they can flex and twist. The ribbons may be made of any 
suitable material, such as a fabric, plastics, metal or metallic material, and one of their 
major surfaces may be more reflective than the other. The ribbons may be caused to 
) move by air being directed onto them, for example from a fan mounted beneath them. 

In accordance with another aspect of the present invention, there is provided a method 
of simulating the effect of flames, wherein a single colour light source is arranged to 
direct light onto a reflective movable member and thence through a diffuse screen, and 
wherein the light falling on the screen is arranged to be of at least two colours, 
preferably by being passed through an intermediate, coloured screen. 

Advantageously, the method of the invention is put into effect using the apparatus of 
the invention. 

Thus, in accordance with the present invention, light from a single colour, preferably 
white, light source can be directed, for example, onto twisting reflective ribbons of 
another colour in order to produce an image on a diffuse screen of flickering flames, 
and by interposing a transparent screen of yet another colour, the flames may appear in 
two colours. Advantageously, the flame image may be essentially orange or red, this 
colour being produced by the colouring of the intermediate screen, and have flashes of 
blue or yellow associated therewith, these colours being produced by a combination of 
the reflection of all the light coming from the light source and the colour of the movable 
member. 

The apparatus of the invention may also comprise a simulated coal or log effect by 
mounting a suitably-contoured and coloured sheet or moulding, which may comprise 



transparent and opaque portions, in front of the diffuse screen, thereby to enhance the 
visual effect of flames arising from burning coal or logs. 

In accordance with a further aspect of the present invention, there is provided an 
5 arrangement for simulating the effect of burning the fuel, such as logs or coals, of a fire 
in which a simulated flame image is produced on a diffuse screen, simulated fuel is 
located in front of the screen, and the simulated fuel is arranged such that a portion of 
the screen bearing the simulated flame image is visible therethrough. 

10 In the case of simulated logs, for example, the log arrangement may be such that 
stacking of some of them forms an arch or bridge over a base of the remainder, 
providing a gap through which the simulated flames on the diffuse screen behind are 
visible. In this way, the simulated flames are visible through as well as above the 
simulated fuel, and seem to emanate from all portions thereof. 

15 

Preferably, the lower and underside portions of the simulated fuel that provides the gap, 
are provided with a localised reflective surface, for example by being painted so that 
such portions appear to be glowing. 

20 Advantageously, the base of the simulated fuel in the region beneath the elevated fuel is 
slit, or otherwise made transparent, so that light from a light source, for example a clear 
electric light bulb, located beneath the surface defining the simulated fuel, is directed 
onto the underside of that portion of the fuel beneath which the screen is visible. 

25 The effect of burning of the simulated fuel is thus enhanced. 

It will be appreciated that this further aspect of the present invention may be used alone 
or in combination with the previous aspects of the present invention. 

30 The apparatus of the present invention may also comprise a heater, for example an 
electric heater, which may be in the form of a warm air, fan-assisted, or electric heating 
element heater. 



Although the preferred form of movable member is an array of freely-mounted 
reflective ribbons, it will be appreciated that the physical movement of the flame effect 
may be provided in other ways. For example, a disc or cone may be rotatably mounted 
5 in the light path and be appropriately coloured, contoured, apertured etc, so as to 
achieve the effect of producing another colour in the simulated flame image. 

Flame simulation arrangements,, each in accordance with the present invention, will 
now be described, by way of example, with reference to the accompanying drawings, in 
10 which:- 

Figure 1 is a perspective view of part of a first arrangement; 
Figure 2 is a part sectional elevation of the first arrangement; 

Figure 3 A, B and C are front views of different screens for use in the first arrangement; 
Figure 4 is a schematic perspective view of a second arrangement; and 
15 Figure 5 is a schematic perspective view of a third arrangement. 

Referring to Figures 1 and 2, a flame simulation arrangement comprises a clear, white 
electric light bulb 2 that is vertically mounted in the base of a casing 4. The casing 4 is 
a generally rectangular, box -like configuration, having a metal back panel 6 and a 

20 composite front panel having a lower, opaque portion 8 and an upper portion 10 that 
comprises a transparent, diffuse screen 10. Five blue-coloured fabric ribbons 12 are 
mounted within the casing 4 adjacent its back panel 6, and are secured at upper and 
lower mounting brackets 14 and 16 respectively. An elongate fan 18 is mounted below 
the ribbons 12 and arranged to direct air upwardly thereonto. The ribbons 12 are 

25 loosely mounted at 14 and 16 so that they are arranged to flex and twist, at up to 90 
degrees of arc, in the air flow from the fan 1 8. One major surface of each of the ribbons 
12 is more reflective than the other, by being provided with a sheen. 

As can be seen from Figure 2, light from the bulb 2 falls onto the twisting ribbons 12, 
30 and when this is viewed by an observer 20 standing in front of the casing 4, a flickering 
effect is observed on the diffuse screen 10. Also located within the casing 4 is a further 
screen 22, which is mounted orthogonally to the lightpath between the light bulb and 
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the ribbons 12. The screen 22 is of generally rectangular configuration, and extends 
completely across the casing 4. Three slots 24 are cut into the screen 22 from its 
uppermost surface. The screen 22 is made from an acrylic plastics material, is 
transparent, and is tinted so as to have an orange colour. 

5 

The presence of the screen 22 is such that some of the light from the bulb 2 reaches the 
ribbons 12 directly through the slots 24 and is thus incident thereon as white light, 
whilst some of the light from the bulb 2 reaches the ribbons 12 through the 
orange-tinted screen 22. The effect of the two coloured lightpaths impinging the 

10 moving ribbons 12, is noted by the observer 20 as a flickering of flames on the diffuse 
screen 10, not only with the light intensity varying depending on whether the more 
highly reflective surface of a ribbon 12 is reflecting at that time, but also on whether 
light incident on the ribbons 12 is received through the screen 22 or through the slots 
24. The resultant effect is that whilst a generally orange flame is observed moving on 

15 the screen 10, this is interspersed with flashes of a different colour, being blue or green 
in the present example. 

As can be seen from Figure 2, the opaque portion 8 of the front wall of the casing 4 
ensures that no direct light from the bulb 2 is visible to the observer 20, nor is the 
20 screen 22 visible. Additionally, a simulated coal bed 26 is provided at the bottom of the 
casing 4 beneath the diffuse screen 10. The overall appearance to the observer 20 is, 
therefore, that of flickering flames of different colours appearing on the screen 10 above 
a simulated coal bed 26. 

25 In Figure 3A, a modification of the screen 22 is shown, in which a screen 22A is 
castellated along it upper surface, whereby the indentations 30 do not extend as far into 
the screen 22A as do the slots 24 into the screen 22. 

Referring to Figure 3B, a further modified form of the screen 22, identified as screen 
30 22B, is shown, in which apertures 32 are provided through the tinted screen 22B, in 
place of the slits 24. 
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A further modification of the screen 22 is shown in Figure 3C, in which the upper 
surface of a screen 22C is of wave-, generally sinusoidal-form, having troughs 34. 

In a still further modification of the intermediate screen 22, its height is restricted, or it 
5 is positioned, so that some light from the light source passes therethrough and some 
light passes therearound, preferably thereover. In a simple form, the intermediate 
screen is of generally rectangular configuration and is mounted such that only the lower 
portions of all the ribbons 12 receive light that has passed therethrough whilst the upper 
ribbon portions receive light directly from the light source over the top of the screen. 

10 

It will be appreciated that the screens 22A, B and C achieve the same effect as the 
screen 22, namely of providing two lightpaths between the light bulb 2 and the ribbons 
12, whereby some of the light passes through the tinted screen, and other light, white 
light, passes directly onto the ribbons 12. It is also envisaged, that the slots 30, cutouts 
1 5 32, troughs 34 and the slits 24, may alternatively be filled in or covered by material that 
is clear, or has a still further different colour from that of the screen and the ribbons 12, 
thereby introducing different colour effects on the diffuse screen 10 in the simulated 
flame image. 

20 It will also be appreciated, that the number, shape and transverse location of the cutouts 
or inserts on the screen 22 may be modified, optionally in accordance with the location 
and number of the ribbons 12, to provide any desired flame effect on the diffuse screen 
10. 

25 Furthermore, it will be appreciated that various colours may be provided for the light 
source 2, the screens 22, the cutouts therein, and the ribbons 12, so as to provide 
different colour effects on the diffuse screen 10. 

Referring to Figure 4, simulated flame effect apparatus 40 comprises a generally 
30 rectangular casing 42 and a diffuse screen 44. The screen 44 may be the screen 22 of 
the previous embodiments, and it is to be understood that the arrangement for 
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providing a simulated flame effect on the screen 44 may be'as disclosed with respect to 
Figures 1 to 3, or may be any other suitable means for providing a flame effect. 

The apparatus 40 also has a simulated log effect that comprises a base portion 46, and a 
single upper log 48 having the appearance of two portions 50, 52 that form an arch 
above the base 46. As can be seen from the Figure, a gap exists between the log 48 and 
the base portion 46 of the simulated fuel such that a portion of the diffuse screen 44 can 
be seen therethrough. To an observer standing in front of the apparatus 40, therefore, 
the appearance is that of flames existing beneath the log 48 and also above the entire 
fuel effect arrangement. 

It will be appreciated, that the fuel effect arrangement, comprising the base portion 46 
and the upper arch log 48, can be provided as a single moulding of a plastics material. 

Referring to Figure 5, flame effect apparatus 60 comprises a generally rectangular 
housing 62 and a diffuse screen 64, generally arranged as described with respect to the 
previous embodiments. Also shown is a simulated log fuel effect arrangement located 
in front of the screen 44, which comprises a log base 66, and an arched log arrangement 
68 extended thereover so that, as described with reference to the embodiment of Figure 
4 a portion of the screen 64 can be viewed above the log base 66 and beneath the upper 
logs 68. 

The log base 66 is shown partially cut away to reveal a light source in the form of an 
electric bulb 70 mounted therebeneath. The log base 66 is also provided with a series 
of slits 72 in its upper surface generally located beneath the log arch 68. The underside 
regions 74 of the arched log 68 are provided with a reflective surface. 

To the observer standing in front of the apparatus 60, not only will the flickering flames 
be viewed on the screen 64, but also light from the bulb 70 and passing through the slits 
72 will be reflected form the coated portions 74 of the arch log 68. The effect of this on 
the observer is that the underside of the top log 68 appears to be burning. 
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It will be appreciated that the various embodiments described herein for enhancing the 
flame or burning effect may be used separately or in any suitable combination. 



10 
Claims 



1. Apparatus for simulating the effect of flames, in which a light source is arranged 
to direct light onto a reflective movable member and thence through a diffuse screen, 
wherein the light falling on the screen is arranged to be of at least two colours. 

2. Apparatus according to claim 1, wherein the light source is arranged to produce 
light of substantially one colour. 

3. Apparatus according to claim 1 or claim 2, wherein the multi-coloured light effect 
is produced by means of a further screen that is interposed in the light path between the 
light source and the diffuse screen and that is arranged to affect the colour of the image 
produced on the diffuse screen by the reflection from the movable member. 

4. Apparatus according to claim 3, wherein the farther screen is mounted in the light 
path between the light source and the movable member. 

5. Apparatus according to any one of the preceding claims, wherein the 
multi-coloured light is produced by selection of appropriate colours for the light source, 
the movable member, and the further screen. 

6. Apparatus according to any one of claims 3 to 5, wherein the further screen is 
substantially transparent. 

7. Apparatus according to any one of claims 3 to 5, wherein the further screen is 
diffuse. 

8. Apparatus according to anyone of claims 3 to 5, wherein the further screen is made 
of a plastics material, preferably an acrylic, or of glass. 



9. Apparatus according to anyone of claims 3 to 8, wherein the further screen is 
mounted such that substantially all the light from the light source that reaches the 
movable member passes therethrough. 

5 10. Apparatus according to claim 9, wherein the further screen is predominantly of 
one colour, or is clear. 

1 1 . Apparatus according to claim 9 or 10, wherein the further screen has regions of a 
different colour, produced preferably by tinting or by attachment of coloured patches. 

10 

12. Apparatus according to any one of claims 3 to 8, wherein the further screen is 
arranged to interrupt only some of the light from the light source. 

13. Apparatus according to claim 12, wherein the further screen contains apertures 
1 5 therethrough, and/or has slots cut into an edge thereof, and/or has a contoured edge. 

14. Apparatus according to claim 13, wherein the further screen is wholly of one 
colour, and the light source emits white light, so that light falling on the movable 
member that has passed through the further screen will be coloured, whilst light falling 

20 thereon that passes through gaps in, or around, the screen will be white, . . 

15. Apparatus according to any one of claims 3 to 14, wherein the light source emits 
white light, the movable member has a reflective surface of a first colour, and the 
further screen provides a second colour. 

25 

16. Apparatus according to any one of claims 3 to 15, wherein the further screen 
comprises a rectilinear sheet, or two or more such sheets arranged side-by-side. 



30 



17. Apparatus according to claim 16, wherein the sheets are spaced apart so that the 
two-colour effect is achieved by, on the one hand, light that passes through the sheets 
and, on the other hand, by light that passes through the gaps therebetween. 
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18. Apparatus according to any one of the preceding claims, wherein the movable 
member is an array that comprises one or more reflective ribbons. 

19. Apparatus according to claim 18, wherein the ribbons are arranged to hang 
substantially vertically, spaced apart transversely of one another, being supported 
loosely, preferably at the top and bottom, so that they can flex and twist. 

20. Apparatus according to claim 18 or 19, wherein the ribbons are made of a fabric, 
plastics, metal or metallic material, and one of their major surfaces is more reflective 
than the other. 

21. Apparatus according to any one of the preceding claims wherein the movable 
member is caused to move by air being directed thereonto, preferably from a fan 
mounted therebeneath. 

22. Apparatus according to any one of claims 1 to 21, comprising a simulated coal or 
log effect by mounting a suitably-contoured and coloured sheet, or moulding, in front of 
the diffuse screen, thereby to enhance the visual effect of flames arising from burning 
coal or logs. 

23. Apparatus according to claim 22, wherein the sheet comprises transparent and 
opaque portions. 

24. Apparatus according to any one of the preceding claims, comprising a heater, 
preferably an electric heater, preferably in the form of a warm air, fan-assisted, or 
electric heating element heater. 

25. An arrangement for simulating the effect of burning the fuel, such as logs or coals, 
of a fire in which a simulated flame image is produced on a diffuse screen, simulated 
fuel is located in front of the screen, and the simulated fuel is arranged such that a 
portion of the screen bearing the simulated flame image is visible therethrough. 
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26. A method of simulating the effect of flames, wherein a single colour light source 
is arranged to direct light onto a reflective movable member and thence through a 
diffuse screen, and wherein the light falling on the screen is arranged to be of at least 
two colours, preferably by being passed through an intermediate, coloured screen. 

27. Apparatus, arrangement and method for simulating the effect of flames, 
substantially as hereinbefore described with reference to the accompanying drawings. 
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